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Buiem^jy- Kt^2<7)B^9^ y t<Dmtzmmztitzm2 <d v^yv^^ t 
mum i <vmm ? j y t mm&t) j - k t <om tz&mzntzm 3 h 9 > 

<d hyyyxtzmmz^zt&KMumi <d vyyy^?*mmz*tz>mmm 

HUie^ \<DY?y ^ cor- h ffltEEteffffSH 3 O h ^ > * <Df- Y MS. 

[tt*^2] BufS$u®[i]S&(±, Baffin i <dwmu ytm 1 <T>J- Vb(Z> 
mK&wtztiY- htmm&tiy - vizmmzntzmsv vjyv^^t, mu 
$ i <n; - vt muw,2 (dwm^j y tvm^mmztiY- h itzmrnxum^z 
■§:rt2>M6<v h -ry^Ts*? mmm i (vmm? -r yRx/m 2 <dj - vtcom^ 

h't mm%2 <Dwm^4 y t^mKmrn^rty- Ytmm&tiy- v^z^^ti 
tzms<7)Y^ >yx 9 1 zmz-& z t zwwtt-f&tmm 1 tm<v wov^y? 

o 

[f**^3] mfifiwuisisti, mixtim^m^mzLtzBMx-Jim 
£ ®& z m tzm *. & z t * <$m. t -t & $mm 2 1 m<v v ^ >v > 7 9 0 
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^-r&ztzmmt-tz tmm 2 tem^ -> 7 * 0 

] mrfBfljfPiijs&fi, HufieA^«^ ? HufiBS 1 oi^kwki* 
HulfiA^j'fs^frfes 2 ow^;K7)Bt h(±huibH4 co h 9 * 

im^M 7 ] mmw, owattt^* t± mries 3 co h 9 > 

ffirSEfS 2 h 7 > v r * * o*St«#&li6* in^lvcttflpttn IS^ 1 

8 ] huibs 1 w f 7 ^ 7 co^f h mf±Rrfmum 4 co h 9 > 

[Hl^ 9 ] mfie 20h5>^^or-b WflE&tFtfriBfc 3 co h 7 > v 

1 0 ] miBS 1 o y - k t m mm 2 <o y - k t um^m iz&m 3 

tLTv^c i:^#@:^1-^>lf^2f£«coix^;i/v7 MHS& 0 

[If^ 1 1 J mflBS loh5>^ ^ S WSBte 40f7>y^^ fi v 

*U pfES 2 O h 9 > v 7s * WfifSffl 30h7>yX^J±, ^f&fDfl^lfrfe 

mwit-th mxm 1 1 m.<n> v ^ n> -> 7 ? 0 

2] 0icom^9^><hSicoy- Kfctf>WK««$*ir- h 
KA2Hg-^££»t&& 1 cor- MtE^^i--?>-*SMcOS 1 co h 7 * t 
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2»mM co|£ 2(?)h7/'yxn, 

mfiES 2 <7> y - k t m mm 1 y j > t <d m izmm znr-h \z m mxtj 
m^<DKi&xiim^*%:nz>mzm 1 cor- hm&^m-r^mu-mmm^ms 

mmm2<Dm%y j > tmmm2<7>; - vt^mizmmztir- viz-mum* 
xum^r^^^m%^2(D^- hM!±zmir&mmmr.mnm<Dm5<7) v^y 

mi^m 2<n;-vt mmm i<^ig7r/^ m iz%m ^nr-v ^mum 3 

[1**^ 1 3] mmm 1 oy- v tmzm 2 ^mm^ j y t<Dm\zwtWiz 
fty- Yi)mmm2<D; - Kn^M^tL^Huia^2<7)r- Mti±^^-t-^mries 

Hiffs^3<7)y- Kttufen 1 (Dmrnyj > tcomizmwtztir- htmmm2 
coy - Y\z&wiZfrtzmzm2<Dr- hMfj±^mt^mm-^nm<Dms(Dh ? 

[W^S 1 4 ] mien 1 co y - k <h friefg 3 co y - k t nm^M izmm £ 

ttTi/^^<h^#^ti-^>|f*]gl 3f£*ccoi^;w>7* 0 

5] mi com^^^ >tmi <d/~ v t<Dmizmwiztimm>im 

2 coy - KtC^£ tL7t:-#mM<7)^ 1 <0 Y 7 y VTs * 

mum 1 <vmw 74 yt mmm 2 co y - k t <d m izmwt z timmi^^m mm 

1 coy - KC^^ti/iHuls-smMco^2 co h 7 y^Ts 9 

mummy - v tm2 (^muy ^ y t^m^m^nunm^zxtim^ 
%tfz>m~mmm<Dm 3 <d y 7 y ? 1 , 
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m ie» 2 <7> y - k t Hufsn 2 <Dmm 7 >r > t op^ c&si $ fuMf!*^*** 3 <d 

[0001] 
[0002] 

rr>tf^-^<o-7-if-^- b ^ ASIC, W * n -7°n -b y-^ y 
^•7^7n3>ifa-^«nLtv^ 0 AS I C^^^D7"n-byt 

J±tf2. 5V-c&*K c:<7)mflE{i#^Wt; 1 . 8 V, 1. 5 V, 1. 2Vti&T 
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[0 0 0 3] 

xmx<Dr-?<DA&jjit3. 3vx?f%t>tL. mmm&Qn-r'U 3. 

I CW^nyn-bytii, rtgt^i:<7)iEi^l/^^y7 blr&tztbiz 
[0 0 0 4] 

[0 0 0 5] 

KHi, VDD (1. 2 V) tGNDtcOF^tcfS^ti^t*^ 
TK^rtffiKftjftSfLfc 3 . 3 ViffiOPMMO S h 9 >vX ^tNlMO Sf7 
W7s9 t\Z£ t)mJ&ZH2>& 1 >/^-*Ih18&£, PIMO S h 7>z?X9 
t NI h 9>V^9<D h***ii^a$*L& VDD (1 

. 2 V) fcGNDt©Mi:SM$ii^l. 2 VSStEEOPMMO S h 9 > * t 
NIMO S h7>y^? i:C± D ti&H 2 «M w^^HlKCiotii 

[0 0 0 6] 

^coJ: -9 fcfflttfeKJ: 19 , m 1 ?M 9X3 . 3 Vi&l!lOA7Jlf-5§-£ 1 . 2 

tim^-tmm^m^t Lx&jj-fzztzajmt ltv^ 0 

[0 0 0 7] 

Ztz, WWWVi/y YmV&t LT, i2 <Dt£*tMf LTH6 tC^i"J; 9 K 
> CMOS^Va-^ I NV 1 1 fcm»£S 7-7'J ■y7 i 7n77 , 77«MP 
13, 14, MN13, 14t*tifciOU4 (CTx.{i\ #It»2#BS) 
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o 

[0 0 0 8] 

ti¥3- 1 2 5 5 1 5-t^« 
2 ] 

#H¥ 1 1 - 2 3 9 0 5 1 -^2rfK 
[0 0 0 9] 

mwtmik Lx^t-tz mm] 

Lfdir£\ Ill 4 (a) ~ (f) i:gfJ:?t:, $ 1 <D4 9 <D PIMO S h 

7>i?X?<DV-7smj±-t) t i&< ^oT^f< Ht£oT, ATJffi-^V i nt^tLTffi 
7j{f o u t (D-T^-t 4 )&it*$£it't &o 
[0 0 10] 

mT> NIMOS f7>y^^(7)L^^tttJEtiVt n = 0. 5V, PIMO 
S h7>y^^(OLi^ftEliV t p = 0. 5 V, A^fS^-V i n <7)|gitilii 3 

. 3v. vddiii. 2v tL-zminj >^-*<nW)mz'D^xmw-r2> 0 

[0011] 

llO^v^-^OT^OtEIff^ El 5 KtfI- J: i fc, AtltEV i n 

jit7) ? 0. 5 V<Dtzfr, V i nrt ? 0. 5 V K & o 7cB# ^"CNIMO S h 7 > * 
MN 1 1 j& ? *> L, $ l<7)-f >A-^OtHMfVm i d «± 1 . 2 V^«b 0VC 
laJttT^b-t^o d*UC*j-U Vin^3. 3 V**f> 0 VK\ftfr<DX$tikt&1* 
£-Kt±, 3. 3V<omJE75 ? 0. 7 V (PIMOS f7>yA^(OL|v^0. 
5Ve, V-^#Vdd=l. 2Vt:II$tlti/^^ l. 2V-0. 5V = 
0. 7 V) Ciofc^TPiMOS h7>y'X^MP 1 1 > U H 1 <7M 
>A-^OHJM^Vm i d(±, 0V^f)l. 2 V&C|pJtt-C^ffc£:1-So 
9^, PlM0Sb7>y^^O7-7t:iiVdd=l. 2 V L/H£#&£ 

Vi nrt ? 0 Vfrt>±Llb±tf2>m<7)N?-v*)V h 7>z/A?tf*>1r2>Z 
ttWHIITltVi n7) ? 3. 3 V^<b2*)T^ISOPf b 7 Vy 
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^aiMfVm i d<7)T-*^-x^Jt/6 ? A^M#V i n Or*^ - f it £ Z> 
[0 0 12] 

^2<50^^#ftC^V^-C(±, Vin#3. 3V^f>i*>TO^ >f 
^INVll^Vin *R*ELT*Kj*i-*£fci;:J: «9 NIMO SF7>y^?M 
Nl 454 ? t>L, ai^jf-^V o u t OSJEj&*0 VC^S^ V i n^'OV^^l 
NSMOS h 7>v^^MN 1 3 ri** > U PIM0Sh7>y 
X? 1 4<7>r- h<Dlf^?|ift< ItiaottiiMfV o u t OWJBEj&M. 
2 VK&£ 0 ±iE<7>hio<9. ItiilfVoutli, v^fti^<7)NlMOS h7> 
yX^MNU, 1 4 or- hmffi75 ? 3 . 3Vi:^l>;i:t:J;ot^t-?.^ 
ai^MEEV o u ttfOVtzte&m&tes NIMO S h 7>y^?MN 1 4 7^ > 

t>& s l. 2Vtc&&i#^fi, NIM O S f 7 > ^ MN 1 3 ^ > L P 
IMOS h7>y^^MPl 4 >-$•*> tztb, f- Y ~ WZ.fr limits Z> 
o L/:^ot, KMEVou t^i^l^f^^ jZ^T^&it^-e*^ 
^ >^H*lj, ||l<7)^5|5^tra^lcm^«JEVo u t <DT*-t4 Jt^A 

tim^tm^^ ^v>-9 w«*«^i:-6o ^>a-hnvi k±3. 3 vis 

[0 0 13] 
[0 0 14] 

itomw'b* xiim^mmmz%^xi>&fcLtzftijm-%zmm-?z>z 

[0 0 15] 

mm & & ^ t><r>^m 
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^ 2 o vovom^mtzm z^v^y ? ^khuIbh 1 ^ h 

? yvT,? *m-^^z>mmw$&h zmz., mmm 1 o h 7>yx^y- Mt 

f±lim$^m3 <D F7>yx^r- MJ-JBEJ: i>'h£ < , mifBiM o h ^yVT, 
[0 0 161 

$H^<7)i2<7)l/^^y7 yii. ^I^ll7'f>i:f 1(07- K£<7Wc3g 

M£*ir- h KAiim^Z'gii&m i or- Mtm^-r^ -amnion 1 o h 

^yv*? i2(0ii7^ >t^2coy- Ktop^Ki^il^tLr- YifiMU 

1 or- Mfffi^^-r^ mrlE-^mMO^ 3Wh7>y^^t MUm 2 Wig 

mfis^ 2 o y - k t <vm ^mmz tiv - h Km^wMxtjm^^ zmzm 

2 or- Mt"l±^Wi-^HufEI|z:^mMOS5 O F7>yX^ HufS^2 0y 

- k t mmm i omg 9 4 y t <d m ^&wt ztiv-h &mmm 3 o y - k izmwt 

[0 0 17] 

WiZ fimm^^ 2 oy - K«M£ tiTt-jgmMo^ i^h7>y^^, 
1 wtl 7 4 y t mum 2 <7) y - k t o £ tt$u^^^-^Htrf£^ 1 
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<7>y- kksbrs fifcfirsa— Sttaao* 2©f7>yxn, suffix ioy-K 

»3oh7>y^n, mmm2co;- v tmmm 2 comm^ ^ > tcom^m 

7>y^^, Huifi^ i ton 9 >f > t mum 2 <d j - k t co m \zmm $ *uw» 

2 coy — v t mum 2 comw. 7 4 y t co m iz&m z n^mi^j-^m 3<oy-Kc 
mmztitzmmmr.mm.mcom 6 co v^y^**? mmmi comw?^ >tm 
mmscoy-vtcomizmwizftmim^zmtzxtim^z^iz mz-mnm 
com7co h7>yx^ t, mmm3<oy- vtmum2comm^4 >tcomiz& 
m. z ftmm *m^-t>m t im 2 <d ; - k \zmm zntz mr.mn.rn comscov^yj^ 

PtZm*-. mfffiHU H2, m6, m8coh7^i/X?l±, mmxtim^-co u 

o 

[0 0 18] 

mt^hm— co9j ^ yyx*i&2>tztb^ mtim j t?co-rx--T j it^mtLft^o 

[0 0 19] 

[§&wcomm.cojtm] 

[0020] 
[Hi&M] 

[0 0 2 1 ] 

iitli, 3. 3V<OXMf V i n*l. 2 V^ttMf V o u t Cl/^V 
y7 Ft^i^<7)l/^^y7^i:ov^rW^o 
[0 0 2 2] 
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ifM^Wl/^^y7 ?m$&&, W> 1 «H^v7 1 fj!2c7)l^ 

[0 0 2 3] 

1 691/^;W>-7 Mp]{^1 fi, PIMOS h7>y'x^MP 1&£/MP 2 
NSMO S h 7>y^^NM 1 WMN 2 <h ^M#J&£*i&o PIMO Sf7> 
v*?MPK±, 1. 2 Vor- MtJ±£W-f& h7>y^^CJ; 
y-^75 ? Vdd (1. 2V) KWtiiZtiX^Zx, PlM0Sh7>y^^MP2 
(2, PIMOS ^7>y^^MP 1 tmU^l. 2 V(DY~ hmi±Z1i~f2> b 7 
y's7.9\z£iom$Lim, V-^^Vdd (1. 2V) fc, Kl/^f>^PlMO 
S h 7>yX^MP 1 <DY- b \z, y- YtfPMMO S h 7 >y7^MP 1 <D K 
^^>CftL?tLli$tLtv>^ 0 NlMOSh7>yX^MNH±, 3. 3V 

>i ? P!MOS !>7>yX^MP 1 <7) yK&Wi^ft, V- b ItXtJiW^V 

i n £^t£o NIMO S>7 >yX^MN 2 (i. NIMO S h 7>yX^MN 
ltmm^3. 3 V(DY- bMf±*^fir2> F7>vX^(:j: 

KNDt:, K W >A s PIMO SF7 >y'X^MP 20 KW 

y->t:AMfV i n<7)Sf£lf-S!-V i nB£^t&o 
[0 0 2 4] 

%2 (W<)Vi/~7 b [US&fi, PIMOS F7>y7>^MP3OTP4^ N 
IMO S h 7>y'7;^MN3S^MN 4 h 7>fbf$|)&£ ti£ 0 
[0 0 2 5] 

PIMOS h^vX^MP 3(i, 3. 3 V(DY- MtJ±£;£"f£ h 9 > y'X 

fKxvmj&zti, v-x^vdd (i. 2v) n^M^tL, bizxtim^ 

V i n£$tt£o PIMO S F7>yX?MP 4 (i, PIMOS F7>yX^M 
P3tmWz, 3. 3 V<7)y- Mt£E^^-r^> b?>i;x?lZ£ *)ftj&£*U V 
-X^Vdd (1. 2 V) r- h tcRl^f^-V i nB^ftt^o N 

!M0Sh7>yX^MN3l±> 1. 2 V(DV- bMJ±£^1-2> b 7 > V 7s 9 [Z 
£*)mj&2ti, V-^^GNDtc, KW >7& ? PIMOS F7>yX^MP 3 O 
KW ^- h^PlMO S h 7>yX^MP 4 <7) KW^ >tC^M£*iTV> 
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& G NIMOS h 7>y^?MN4ii, NIMOS f7>y'X^MN3 >zW&.\z 
, 1. 2 vo**- h#EE h7>y^^i:i y-^KND 

K 1/^ >^PIM0 S f 7 > y 7, ^ M P 4 W K l-f >C, 7"-f^PlMO 
Sb7 >v^^MP 3 co K W >H3£^£tiTv>£ 0 
[0 0 2 6] 

|10Wy7 MU&£«j£-r&PS!MOS h7>y^^MPUN 
IMO S h 7>y7>^MN 1 t<D&m£M, |2(0u^Vy7 HaS&£1f J&-f& 
PIMO S h7>yX^MP3 tNlMO S h 7>y7?MN 3 tO^M^t^ 

mzti. xtim^^Mirhnmmoomtjm^ mui. 2v) srfljtomi-it** 

(MMtiy-K) o ra&K, iioi/^y7HK*iJStSPS 
MOS h7>y7>^MP 2 <h NIMO S f7>y'7,^MN2 tOMSfi, £2 
Wl/^y7 Ha»*flH£1"* PIMO S h 7>y'X^MP 4 £: NIMO Sf7 

461. 2 V) Vout*!Rt)ffini:!l*tl-5 (IE»3tti2J - K) o 
[0 0 2 7] 

ho Z\ z\X, R^A^JiS-^-V i n B ^4tLtv^^ INV Hi, g&fn 

^•cisfft* i-9 \zwLttztix^z>tztb, z<DmmmmiZ'D^xtemnx&2> 

i>cot LxuVi-fZo 

[0 0 2 8] 

A*MV i n^3. 3 Vrt^O VK^ft-r&it^ -f&fr-ib. j£*»T***» 
£\ |& 1 ©U^;Vy7 1 ftKiS^T, NIMOS F7>y7,^MNl(i, 

Xtim^rV i n^0VCW5:i:i:J:ott7ti, NIMOS b^>v* 
^MN2li, RKjf-^-V i nB#3. 3 V \Z^Vcfh tztb* >^Bt %2> 0 NI 
MOS F7>y7^MN2^t>L/;:h(:J: *K m^jSfiTomtt&tfPMMO 
S h7>yX^MP \coY-Y comii^i&Tir Z> fztb s P IM OS h7>y'7,y 
MP Hit P IM OS F7>y7MP2^'-f 0*ftj&*±# 

U PIMO S h 7 >v**MP 2 Iit7^ii4 0 -e^JPU Hf&SfcBTJy' 
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- K<7)mfi(i> PIMOS h7>y'x^MPlCJ:U#L, lEs&StB^ y" - K 
<7>mfcfi, NSM0SF7>y^^MN2t:J:^TP$tl.o ^OBf. IEf&StB;Jj 
y-K (ffiTjSIi 1 ) OSf fi N1M O S h 7 > ^ M N 2 t: i o t ? I § ft^ti 
3. 3 VStffiO h 7 > 9<T>V — 7s • KW 1 • 2V<omEE 

L^oTV^V^ft, NIMOS h7>vX*MN2ti#|H&^i£TWf& 
nac^So *<r>tztb, NIMOS h7^yX^ott?|ife|f^ (v- 

[0 0 2 9] 

i n ^it>T^o ^ t L t P 1M 0 S F7>yX^MP 3***> 

flOBU R<Efl|-^V i nBlCJS^LTPMMOS f7>y^^MP 4^t7tit 
PIMOS f7>y^^MP 3iP*>LtzZt\zZ *) ^ NlMOSf7> 
^ MN 4 <r>*f— h *fi/6 ? ±# L T * >#tg= iiO, PIMO Sf7> V7. 9 
M P 4 ffir 7 LtzZ\ b £ Y) PIMOS f7>yX^MP 4lit7tit^l.o 
*<D1£^ ft^IUJ^Z-KOlfili, PIMOS f7>y'7v?MP 3 i:i «9± 
#U JEf^am^jy- KOlfitt, NIMOS h7>y/;^MN4(:j;()TP$t 
£ 0 ^<7>B3\ NIMO S F 7 >y'7> ^MN 4 liPlMO S f 7 >y7> ^MP 3 i: 
<fc *) *ytfLmzZH2>fzit>, NIMO Shy > yT, ^MN 2 KJt^T**- h — 1£ 
frl&ft^ilfta t& ? . NIMO Sb7>y'x^(il. 2 V#EEco h 9 > V7s 9 "Cflt 
£ T v > & *6 , &f n««"C|*f^ L tz lh t) ^(DMU £ ® T £ •£ h z\ t a* 

[0 0 3 0] 

:<7)i7C, NIMOS h9>v f ^^MN2^^H^->^t*»?m*3g^- 
>^ £ £ *) m^J^OWW *3 1 £ A < A2Mf-^ s O V KmtLtz Ztiz 

^Lxmtjm^mit L%5&z>t -c^mm z 3 . 3 vm^mm^mM-cm^ 

t^NlMOS h 7 > y X ^ MN 2 t^t i t ^ ^ t ffl2jfe#V 
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N1MO S h7> 9 MN 4 "CM < "t -6 - t § £ G 
[0 0 3 1 ] 

A^JM^-V i n^0V^t)3. 3V(«t^i^ 3zl*>_h 
H2 Wl/^y7 M3Krt-C»±, PlMO S h 5 > v\X ?MP 3 «\ 
A^Hi^V i n^3. 3 VO£a6*7)j«t£!9, PlMO S h 9 > 9MY> 
4ti, R^A^J«^-V i nb#0V^;i6t>tti^^o PIMOS hr/y 
^^MP4)l J t >#cS<7>£a£>, ffi^jSR^tf**- h Wi^±#LNIMO S h 
7>yX^MN3lit P MM 0Sf7>yX^MP3^t 7&&<Dt:ib 

, y- h <7)1«T LNIMO S F 7 ^MN 4 lit 7^1^^, 

jEt&am^jy- Komfiii. PlM0Sf7>'y^^MP4i:J:U#L 
* Af^SttJTJ^- KOlfili, N1M O S h 7 > y X ? MN 3 t: J: Tit S o 
[0 0 3 2] 

iESfeam^y-K (W**^) PlMOSh7>y^^MP4t: 
J:oT5E*$ttrv^^\ 3. 3 VWEtO f 9 > 9 <D V -X • KW^tc 
1. 2VOlEL^^otv^jrV^:^, PIMOS h7>yX^MP4iiife 
ftfSJt-e»fti-*ifctC** 0 ^<Dtz£>^ PIMOSf7>y^^MP4(^)tI 

Sri. 2Vit±#$-fr^Oi:^^W^, 
[0 0 3 3] 

|101/^y7 MUS&l l*Hc£v>T, NIMOS F7>y'X^MN 1 ti, A 
TjfT^V i n7&*3. 3VOf;i6t>^i, NIMO S h 9 > * MN 2 li, R 
$5A7Jlf-^V i n Bt5 ? 0 V 7 )tfc!8lt>5:&o NiMO S h 7>y^?MN 

1 & *9 P MM OS h7> yT, ^ M P 2 coy— h (Om&tfi&Tir &fz 

46PMMOS f7>y^^MP 2 l±* ytfimt* *) , NIMOS Y^yV^9M 
N 2 "7^S t £ 19 P MM O S h 9 > yX * M P 2 >&&<0 tzfr P MMO 
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